The 30-day mortality is one of the factors reflecting the quality of treatment. All these efforts focused on decreasing 30-day mortality will directly improve quality of care. The aim of the study was to identify risk factors of 30-day postoperative mortality in a cohort of patients operated on for colorectal cancer in one tertiary colorectal centre. material and methods. Patients operated on due to colorectal cancer (CRC) between 2008 and 2014 were included in the study. 30-day mortality was assessed as an endpoint of the retrospective study. All records were collected from prospective database. Results. 1744 patients were operated on due to CRC. The 30-day mortality was noted in 65 patients (3.5%). In multivariable analyses we revealed that spread disease and poor general condition at admission were risk factors of 30-day mortality: oR 2.35; 2.01-2.57 95%CI, p=0.03 and oR 2.18; 1.95-2.41 95% CI; p=0.01, respectively. Emergency surgery significantly increased the risk of 30-day mortality: oR 2.64; 2.45-2.87 95%CI; p=0.009. Low serum albumin concentration level and diabetes mellitus were additional risk factors for 30-day mortality, oR 1.65; 1.52-1.78 95%CI; p=0.01 and oR 1.67; 1.41-1.82 95%CI; p=0.03, respectively. Mortality was significantly higher after resection procedures than after only palliative operations: 4.21% vs 1.57%; p=0.002. conclusions. Emergent patients, patients with advanced disease and in poor general state have to be assessed by multidisciplinary team to prepare them to operation. Additionally to reduce the risk of 30-day mortality decision of extend of surgery should be made by experienced surgeons.
Colorectal cancer (CRC) is still the second most common malignancy in well-developed and western countries. Surgical treatment remains the main treatment option for patients with CRC (1) . Despite the use of modern surgical techniques and preoperative multidisciplinary approach 30-day mortality rate ranges from 3% to 10%according to different authors (2, 3, 4) . Neoadjuvant and adjuvant therapies used in patients with CRC can be connected with some serious complications including early mortality however the surgical treatment is still associates with the highest risk of mortality in early period of therapy. Providing high-quality care to patients operated on for CRC is of great importance but extensive variability exists among different hospitals (5) . The 30-day mortality is one of the factors reflecting the quality of treatment. All these efforts focused on decreasing 30-day mortality will directly improve quality of care. Many perioperative scoring systems are used to identify patients with higher risk of postoperative mortality. With the knowledge of these risk factors it is possible to select a group of patients who require additional perioperative surveillance (6) . Advanced cancer stage, presence of comorbidity, an old age at time of surgery, malnutrition, emergency surgery, some biochemical markers are conditions known to increase the risk of postoperative mortality. However the effect of a particular comorbidity and the straightforward cause of 30-day mortality is not well proved.
The aim of the study was to identify risk factors of 30-day postoperative mortality in a 27 Risk factors of 30-day mortality following surgery for colorectal cancer cohort of patients operated on for CRC in one tertiary colorectal centre.
MATERIAL AND METHoDS
Patients operated on due to colorectal cancer between 2008 and 2014 were included in the study. our study was conducted as retrospective observational trial. All records of patients were collected from prospective hospital database. We included patients operated on due to elective and emergency indications in Department of General and Colorectal Surgery Medical University in Łódź.
30-day mortality was assessed as an endpoint of the study irrespective of its cause. The 30-day mortality was defined as death within 30 days following surgery (irrespective of whether the patient was still in hospital or had been discharged), and is a well-established measure of surgical outcomes.
All available preoperative clinical features were collected: demographic data of patients, features strictly connected with the tumour, selected biochemical variables mode and type of surgery.
Quantitative parameters were expressed as mean ± SD. The χ 2 test was used to analyze the association of selected clinical features and mortality rate. To evaluate some features likely to influence the 30-day postoperative mortality we performed univariate analysis using the Cox proportional odds regression model. Multivariate analysis in multivariable logistic regression model was performed to assess categorical variables as probable risk factors of 30-day mortality: gender, age, ASA (American Society of Anaesthesiologists) score, AJCC (American Joint Committee on Cancer), tumour locations, mode of preoperative presentation, staging, selected groups of comorbidities. The odds ratios (oR) were presented, followed by its 95% confidence interval (95% CI). The differences were considered significant for the level of p ≤ 0.05. For all calculations MedCalc Free Software was used (available online: http://www.medcalc.org).
RESULTS
During the study period the group of 1744 patients were operated on due to CRC (835 women, mean age of 66.4±11 and 909 men, mean age of 65.0±12). The 30-day postoperative mortality in the whole group was noted in 65 patients (3.5%). When we compared the rates of 30-day mortality and type of surgery we revealed the highest rate of 30-day mortality in patients who underwent total colectomy, 4 patients (11.4%) and low anterior resection (LAR) 17 patients (10%). The lowest rates were observed in patients after colostomy (1 patient, 0.5%), left colectomy (1 patient, 1.3%), by-pass procedure (1 patient, 1.5%). Mortality rates after resection procedures were statistically higher than after only palliative surgery: 4.21% vs 1.57%; p=0.002 respectively. other details were placed in tab. 1.
In univariate analysis we reported some factors that increased the risk of 30-day mortality in our cohort. Patients with lower serum albumin concentration below 35 g/L had higher risk of postoperative mortality, oR 1.98; 1.82-2.28 95%CI; p=0.008. Patients with advanced, particularly metastatic disease had the highest risk of 30-day mortality if we compared the risk with stage I according to AJCC staging; oR 3.85; 3.30-4.29 95%CI; p=0.001.
We reported that patients with poorer general stage at admission according to ASA score had higher risk of mortality, oR 2.19; 1.98-2.34 95%CI; p=0.01 for stage III (ASA score) and oR 3.28; 3.11-3.48; p=0.003 for stage IV (ASA score). We indicated that patients operated on due to emergent indications (mainly obstruction and perforation) had 
DISCUSSIoN
Adverse postoperative events are most often recorded as 30-day mortality and postoperative complications. Some studies reported that CRC surgery can be considered as high risk of these adverse events, with reported postoperative mortality and complication rates of approximately 5% (between 3% and 10%) for mortality and from 20% to 40% for postoperative complications (3, 7, 8, 9) .In our centre 30-day mortality was reported at the quite low level of 3.5%. 30-day mortality varies in different hospitals and depends on hospital volume. According to Danish trial overall 30-day mortality varied from 2.7% to 17% between different hospitals with different volumes (10) . Annually in our centre the number of elective CRC surgery is very high and the fact likely allowed to reduce postoperative mortality rate. However some authors consider that that distance to high volume hospitals can depend on differences in patients' average socioeconomic status and associated lifestyles (11, 12) . In our database these socioeconomic data were not available therefore these relations have not been analysed.
Advanced stage of tumour, especially disseminated disease, is an independent risk factor of poor early outcome including high rate of postoperative mortality in major abdominal surgery. We confirmed this relation in univariate and multivariable analysis. We also found similar relations in patients with poor general state at admission according to ASA score, especially in IV grade of ASA. our results based on quite large cohort from one surgical centre are in accordance with the literature (1, 2, 3) . These groups of patients have to be referred for surgery by an interdisciplinary team and the extend of surgery has to be matched to these factors. Thus we revealed that resection procedures are at higher risk of postoperative mortality. Satisfying these two above mentioned conditions can be difficult to obtain in emergency patients.
However some groups of CRC patients has to be operated on due to urgent indications. The patients often reveal many general disturbances (biochemical, inflammatory) that impair early outcomes. We proved that surgery in the group of patients is related with considerably higher risk of 30-day mortality. osler et al. also showed in multilevel analysis that emergency patients were 5 times as likely to die within 30 days in hospitals with the worst performance compared to those with the best performance (10) . our risk of mortality in emergency CRC is slightly lower that reported by other authors. In our opinion to reduce that high risk the patients have to be prepared to operation as best as possible even if it requires longer time. Human serum concentration is the main determinant of plasma oncotic pressure and is a multifunctional protein with a wide range of properties including antioxidant, immunomodulatory, and detoxification function (13) . Human serum albumin concentration is a factor related to cancer stage and some comorbidities that can impair postoperative mortality in major surgery. In our study low albumin concentration was the risk factor of 30-day mortality in univariate and multivariable analysis. Montomoli et al. reported that low serum albumin concentration particularly below 25 g/L is related to significantly higher risk of 30-day mortality in patients operated on for CRC (14).
In our study we proved that higher BMI did not increase 30-day mortality. This result remains in accordance with others (6, 7). Regardless it was reported that higher BMI could increase intraoperative blood loss and operating time, in our study we did not analyse these relations. on the other hand, underweight patients could have fewer postoperative complications but an increased 30-day mortality (15).
Chen et al. found diabetes mellitus, particularly type II, as an independent predictor of increased overall mortality in patients with early colon cancer. Additionally, diabetes mellitus may be associated with increased cancerspecific mortality in younger patients (16). However diabetes mellitus can also affect early postoperative outcomes. Fransgaard et al. showed that in CRC patients with diabetes30-day mortality was significantly increased (HR 1.17). The type of antidiabetic medication used was not associated with 30-day mortality (17) . our results confirmed data from previously published papers. Antidiabetic drugs and type of diabetes was not included to the analysis. We showed unequivocal relation between pre-existing diabetes mellitus and higher risk of 30-day mortality in univariate and multivariable analysis.
We did not prove that respiratory disorders increased the risk of 30 day mortality in our series. Platon et al. demonstrated that chronic obstructive pulmonary disease is a strong predictor of postoperative mortality in CRC surgical patients (18). other studies shown that patients with chronic obstructive pulmonary disease suffer more often from postoperative respiratory complications, such as pneumonia. They have higher risk of an admission to intensive care unit in postoperative period (19). In our study we did not select the group of patients with chronic obstructive pulmonary disease therefore our results did not show these relations with 30-day mortality.
CoNCLUSIoNS
Surgery for colorectal cancer is always associated with quite high risk of postoperative mortality. Emergent patients, patients with advanced disease and in poor general state at admission have to be assessed by multidisciplinary team to prepare them to operation.
Additionally to reduce the risk of 30-day mortality decision of extend of surgery should be made by experienced surgeons.
